(a) Genomic distribution of chromatin accessibility sites in human pre-implantation embryo. Observed DNase-seq enriched loci in human embryo (embryo) or averaged values from 10 randomly shuffled loci were overlapped with TSS of all coding genes (+/-500 bp), TEs (> 50% overlap over a TE), or other genomic sites (others) as indicated. Loci were classified according to their conservation in other species as color-coded. Pale blue and green correspond respectively to loci conserved at the same syntenic location in the mouse and accessible during early murine embryogenesis (re-analyzed from (Gao et al., 2018) ). (b) Early embryonic genome expression. Number of genes or TE integrants up-or down-regulated (fold change 2, adj. p-value < 0.05) during the indicated transitions in single RNA-seq data of human pre-implantation embryonic development: 2-cell (2C), 4-cell (4C), morula (Mo), epiblast (EPI), primitive endoderm (PE), trophectoderm (Tropho) and cell culture-derived ESCs after 10 passages (Primed). (c) TE subfamilies accessibility during EGA. Log2 fold-change of indicated TE subfamilies (classified by lineage restriction) using subfamily add-up of normalized read counts between 4C and morula. Green dots represent LTR7/HERVH integrants, with C, B and Y indicating the corresponding LTR7 subclasses, with and without their internal part. Cyan and orange dots represent LTR5Hs/HERVK and SVA subfamilies, respectively, with A, B, C, D, E and F designating SVA subclasses (re-analyzed from (Gao et al., 2018) ). (d) TE subfamilies expression during EGA. Log2 fold-change of indicated TE subfamilies (classified by lineage restriction) using subfamily add-up of normalized read counts between 4C and morula. Green dots represent LTR7/HERVH integrants, with C, B and Y indicating the corresponding LTR7 subclasses, with or without their internal part. Cyan and orange dots represent LTR5Hs/HERVK and SVA subfamilies, respectively, with A, B, C, D, E and F designating SVA subclasses (re-analyzed from (Yan et al., 2013) ). (e) Comparison of relative gene expression in pre-implantation embryo vs. naïve/primed hESCs. PCA analysis was performed on fold changes using single-cell RNA-seq data of human post-EGA pre-implantation embryonic development from (Yan et al., 2013) and the naive/primed hESC (Theunissen et al., 2016) . Morula (morula), epiblast (EPI), primitive endoderm (PE), trophectoderm (TE) and cell culture-derived ESCs at harvest (p0) and after 10 passages (p10). Naïve cells were maintained in 4i/LA, KN/2i media and primed in hES media. (f) H3K27ac genomic coverage in naïve vs primed cells. Genomic coverage (bp overlap) of H3K27ac ChIP-seq peaks was computed in naïve (WIBR3 in 4i/LA media) and primed (WIBR3 in hES media) hESC over TEs and the rest of the genome. (g) Prominent naïve specific-accessibility sites. Naïve-specific ATAC-seq peaks (10-fold more than primed and p-value < 0.05) were analyzed with the RSAT motif discovery software. Most centered, represented and significant motifs are depicted. Percentage represents the number of accessible loci containing at least one motif. (h) TE-gene fusion transcripts. Heatmap representation of relative use of indicated TE subfamilies as alternative promoters or of their incorporation into exons in naïve and primed cells, with numbers corresponding to sum of integrants in each category and color scale to the relative over-representation (hypergeometric test) of that subfamily. TE subfamilies significantly over-represented (p-value < 0.05) in at least one category are plotted. (i) Histone acetylation and expression profiles of SVA/LTR5Hs/LTR7 integrants. All SVA/LTR5Hs/LTR7 sites enriched for H3K27ac in naïve hESCs were further subcategorized as transcribed (expressed), silent (no transcript) or part of a TE-gene fusion transcript (chimeric). in TE expression in LTR7-directed CRISPRi-modified naïve hESC. Naïve hESCs were transduced with a dCAS9-KRAB lentiviral vector containing or not guide RNA against LTR7Y/B (two different guide RNA were used in duplicate each). Log2 fold change expression between the guide RNA expressing cells versus the empty condition of all expressed TE integrants belonging either to LTR7-HERVH, LTR5Hs-HERVK, SVA subfamilies or the other expressed TEs were plotted. P-values were established using one sample t.test (***: p.value ≤ 0.001; n.s: p.value > 0.05). (e) Impact of LTR7-targeting CRISPRi on gene expression. Percentage of up-and down-regulated genes (p-value <0.05 and >10% differences between paired replicates) at indicated distance from closest CRISPRi-targeted LTR7 integrant (In: TE within gene). (f) Cohesin ChIA-PET (SMC1) reads over LTR5Hs/SVA loci (+/-500bp, grey) and distal paired-end reads (blue). Data were re-analyzed from (Ji et al., 2016) . (g) Number of genes displaying detected 3D interactions with SVA/LTR5Hs. We counted, in a 1kb window around all TSS, the number of reads (Paired-End Tags, PET) obtained from the other paired-end mapped reads overlapping SVA or LTR5Hs (+/-500b) re-analyzed from Cohesin ChIA-PET (SMC1) in naïve hESC (WIBR3 in 5iLA media, (Ji et al., 2016) ). Interacting coding gene TSS were selected if ≥ 6 PET were detected and the non-interacted ones if no PET were detected. Venn diagram represents the intersection between SVA/LTR5Hs of the coding genes TSS down-regulated when using CRISPRi against LTR5Hs/SVA ("down" circle) and all genes interacting with SVA/LTR5Hs ("≥ 6 PET" circle). Permutation test was performed to obtain fold enrichments and p-values. (h) Overlap of LTR5Hs-controlled genes in naïve and teratocarcinoma cell line. Venn Diagram of genes expressed and deregulated genes upon LTR5Hs-tarteting CRISPR-modified NCCIT teratocarcinoma cells (Fuentes et al., 2018) , using gene symbol annotation (blue) and naïve hESCs (this study, yellow). Hypergeometric test was used to compute the p-value. (i) LTR5Hs/SVA-targeted CRISPRi and KLFs overexpression regulate a common set of genes in hESC. Genes significantly (p-value < 0.05) up-regulated upon KLF4 and KLF17 overexpression in primed hESC (H1) were intersected with genes significantly down-regulated in LTR5Hs/S-VA-CRISPRi-modified naïve hESC (WIBR3 in KN/2iL media). Hypergeometric test was used to compute the p-value. (j) KLF4 and OCT4 expression pattern during somatic reprogramming. Normalized read counts of KLF4 and OCT4 in human fibroblasts before (d0), after 7 days of OKSM overexpression (d7), and in induced-pluripotent cells ( 
